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Description 

[0001] This invention relates to bonded fibrous materials and is particularly applicable to materials comprising saline 
soluble fibres bonded with a binder. 
5 • [0002] Refractory ceramic fibres (RCF) are well known materials and typically comprise an aluminosiiicate inorganic 
fibre formed from an oxide melt which is spun, blown, drawn, or otherwise formed into fibres. Such RCF fibres are 
used in the manufacture of various industrial and domestic articles. Typical uses of RCF are for applications in which 
resistance to temperatures in excess of 800°C is required. 

[0003] Much RCF fibre is used in the form of needled blankets of fibre in which structural integrity is provided by the 
io fibres that are tangled together in the needling process. (Such products are known as "blanker). Sometimes a binder 
is used to lock the fibres together subsequent to exposure to high temperature. Blanket can be processed further to 
form cut shapes or folded to form insulating modules. 

[0004] RCF fibre is also used in the production of so-called "Converted Products". Converted products comprise 
materials in which the RCF is processed further to provide materiais in which the RCF is present as either a minor or 
15 major constituent Typical converted products include the following: - 

"Board" - substantially rigid flat sheets containing inorganic and/or organic binders produced by a wet process 

{for example made by dehydrating a suspension of RCF and binders); 
"Paper" - a flexible fibrous -insulating material with a thickness of less than or equal to 6mm, formed on paper 

20 making machinery (for example RCF in sheet form with a binder); 

"Shapes" - substantially rigid shapes made of ceramic fibre with the addition of inorganic and/or organic binder, 

fired or unfired (for example.RCF formed by vacuum forming into a variety of shapes); 
"Fire shapes"- RCF formed by a vacuum forming route and used for domestic and industrial fires either as radiant 

bodiesror for decorative-appearance-; — 

25 "Castables"- ceramic fibre with inorganic and/or organic binder which may be cast (for example, RCF in the form 
of cements, concretes and mortars); 
"Mastics" - A mouldable material containing RCF with binders and which may be trowelled, hand moulded, or 

dispensed from a pressure gun and which sets upon drying/heating; 
"Extrusion" - ' A mastic-like material that may be used in the manufacture of extruded sections and tubes; 
'Textiles" • ceramic fibre which has been woven with or without the addition of other filaments, wires, or yarns 

(for example, RCF formed into rope, yam, mats and the like by textile technology).. 

F00Q5] In many of the above mentioned applications binders are used. There are two broad classes of binders : - 

"Organic binders" - which serve to improve the handling characteristics of the product concerned at low temper- 
atures but which bum off at higher temperatures. Organic binders include, for example, such 
materials as starch. 

"Inorganic binders" - which may be effective to improve the handling characteristics of the product concerned at low 
temperatures, but which also give integrity to the product after exposure to high temperatures. 
Inorganic binders include, for example, such materials as colloidal silicas, aiuminas/and clays. 

[0006] All of the above materials and concepts are well known in the refractory industry. 

[0007] Although extremely useful, RCF is an inorganic fibrous material, inorganic fibrous materiais can be either 
glassy or crystalline. Asbestos is an inorganic fibrous material one form of which has been strongly implicated in res- 
piratory disease. 

[0008] It is still not clear what the causative mechanism is that relates some asbestos with disease but some re- 
searchers believe that the mechanism is mechanical and size related. Asbestos of a critical size can pierce ceils in the 
body and so, through long and repeated cell injury, have a bad effect on health. Whether this mechanism is true or not 
regulatory agencies have indicated a desire to categorise any inorganic fibre product that has a respiratory fraction as 
hazardous, regardless of whetherthere is any evidence to support such categorisation. Unfortunately, for many of the 
applications for which inorganic fibres are used, there are no realistic substitutes. 

[0009] Accordingiy there is an industry and regulatory demand for inorganic fibres that will pose as little risk as 
possible (if any) and for which there are objective grounds to believe them safe. 

[0010] A tine of study has proposed that if inorganic fibres were made'that were sufficiently soluble in physiological 
fluids that their residence time in the human body was short; then damage would not occur or at least be minimised. 
As the risk of asbestos linked disease appears to depend very much on the length of exposure this idea appears 
'reasonable. Asbestos is extremely insoluble. 

[0011] As intercellular fluid is saline in nature the importance of fibre solubility in saline solution has long been rec- 
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^ , ,«,,* „ so,ub,= in pnysioiogica, .aiine M ««. 

^ w'3a^^^SS«"^ WO W ,S 8 83, WO»0 2 47 8 . an, W097MSS43, »n«n «. 
soluble to varying extent in body fluids. reactive than RCF and therefore 

[0012] A problem with saline soluble f.bres > ^ f X7SZln^eZon6 that on6 aspect of this reactMty 
cannot aiways be used * extreme* adverse* affected by the pres- 

is that the PT'TT^^^S^L^ used with RCF. The applicants speculate that this adverse 

:Str d =^^^ 

prises less than 1% aluminium expressed as Afe°3- f aluminjum expressed as Al 2 0 3 . 

more preferabiy the composite matenalis -^J*^^™* preferably less than 0.5%, more preferably 
[001 6] In af urtherfeaiure the compose rnatenal compnses l^ti*, free of sodium. 

^*^^S^^>» are a PP arentfrom the claims and the following description, which refers to 
various applications in which the invention is applicable. 



Insulation board and shapes. 



making board .sing alkalina aa* « ^ £ 2 „ om ,„„ P oomp os!,on (b» wight, of Si0 2 

•»^ < &^~~^ — — " 

and up to 1250°C. n «„ nalhl ^.hp bv first formulating a suspension of fibre with a calionic 

about 50%-70% water. u„„ iri „ ^ ^neietanev of wet cardboard. The wet green article 

[0022] At.this stage the ^'-^ gives some hand.ing strength, 

is dried, for example at a temperature of aooui idl i u * « materials A typical recipe for use in 

■ rJSS.BS3 ^o^w^.T.aa.^.™— na m o„n»„a D o.o,«o, m a 

SUr [0025] Rec 'P e4 r m „ rature behaviour This appears to be extremely detnmental. ■ 

cycledwastewater on *f^f ^Tadding talc^s filler. This appears to improve moduius of rupture-and 
? * [002S] recipes 5 and 6 sh^ 

SST^J 2 f 'and T llow companion of the' variation of the amount of colioida, siiica. Recipe 9 appears the 



best. 
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TABLE 1 



Recipe 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Fibre 


64.0% 


73.3% 


76.1% 


80.3% 


78.1% 


75.2% 


78.1% 


78.1% 


76.0% 


74.1% 


uiay 


24% 




















laic 






1 4ii /o 


i c no/ 

1 O.U /o 


i A CO/ 


1 / .3 To 






13.2% 


11 .8% 


woliastonite 
















14.6% 






Fumed Silica 














14.6% 








Colloidal 
silica (30%) 


7.0% 


22.8% 


6.3% 




3.9% 


3.9% 


3.9% 


3.9% 


7.6% 


'11.1% 


Cation ic 
Starch 


,5.0% 


o no/ 

3.9% 


o oo/ 
Z.OTo 
















Starch 








4.1% 


2.9% 


2.9% 


2.9% 


2.9% 


2.8% 


2.7% 


Xanthan gum 






0.6% 


0.6% 


0.5% 


0.5% 


0.5% 


0.5% 


0.4% 


0.3% 


Density 


313 




£.1 i 


one 


3 I O , 


o o n 
O<d0 


304 


31 3 


307 


295 


Modules of 
rupture by 
bending 
~4MPa) 


1-4 


0.S9 



1.2 


0.9 


0.75 


0.87 


0.78 


0.73 


1.25 


1.22 












._ 


... 










_ 


k< A n 

m.u.m. at 
1150 b C 








0.04 














M.O.R. at 
1200°C 








N.A. 


0.2 


0.24 


0.16 


0.11 


0.77 


0.68 


M.O.R. at 
1250°C 










0.3 


0.39 


0.15 


NLA. 


N.A. 


N.A. 


Loss on 
ignition at 
S00°C 


5.2 


4-5 | 

I 

f 

I 
I 


4.2 


3.S 


3.6 


3.6 

1 


3.4 


3.4 


3.4 . 


3.5 


Linear 
shrinkage 
24h -1200°C 
(%) - 








see 
Tabie 2 


2.1 


2 


2.3 


1.9 


2.6 


2.5 


Linear 
shrinkage 
24h -1250°C 
(%) 


meited 


2.1 


1.2 




2.3 


2.2 


2.5 


N.A. 


N.A. 


N.A. 


Compressive 
strength @ 
10% (MPa) 








0.22 


0.13 


0.15 


0.13 


0.12 


0.22 


0.24 


Compressive 
Strength at 
1150°C for 
10% (MPa) 








0.1 














Compressive 
Strength at . 
1 200° C for 
10% (MPa) 








N.A. 


0.07 


0.09' 


0.05 


0.03 


0.20 


0.19 
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Al 9 0 3 content (wt%) 


10.2 


6.7 


6.3 


5.1 


0,4 


Shrinkage at 1150-C- 24 hours 


melted 


1.8 


1.7 


1.6 




Shrinkage at 1 200° C - 24 hours 


melted 


glazed 


glazed 


glazed 


2.3 ' 



[0028] The recipes 



of Table 1 resulted in boards having the composition set out in Table 3. 




[0029] A typlca. and useful range of ingredients for making insulating board and shapes by vacuum forming is ( 
weight percent) :- 



:in 



Alkaline earth metal silicate fibre 
Colloidal silica ( 30% SiQ 2 by weig ht) 
Organic binder 
Filler 




and from such ingredients typical and useful compositions in the finished board are:- 



Alkaiine earth metal silicate fibre 
Colloidal silica (30%jiOg by weight) 
Organlc^Trider 
Filler 



70-90% 

I- 1 0% 
1 -6% 

II- 20% 



/ 



[0030] The examples given above have compositions in the range:- 



Aikaiine earth metal silicate fibre 
CollojdaJ^sjlica^ 
Organic binder 
Filler 



77.3-87.2% 

1 .2- 8.2% 

3.3- 4.7% 
12.8-18% 



did not have an appreciable deleterious effect on the properties of the material. 



5 
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Papers 

r0032] The same principles apply, in the manufacture of papers. In the conventional manufacture of refractory paper 
slurry is made in like manner to vacuum forming, and is cast upon a wire former as in paper making machine* 
[0033] " The normal f ioccuiant used is alum. The appiicants have been able to make refractory fibre paper us^gacryl.c 
latex binders and an organicf Ioccuiant Such papers have been tested to 1250*C and while collapsing at 1200*C the 
fibres remain in place providing some insulating effect. In contrast, if alum is used as a flocculating agent the paper 
melts. 

[0034] A typical recipe (by weight percent) for the paper is:- 



SUPERWOOL™ 612™ 

Acrylic latex (PRIMAL HA8™ from Rohm & Haas) 
Organic flocculants 



90-95% 
5-1 0% 
<1% 



[0035] Suitable organic flocculants comprise the PERCOL L Series- from Allied Colloids. These are polyacrylamide 
based products. In particular PERCOL 230L works well. 

Fire beds, artificial coals, and fire shapes 

[0036] Articles that are directly exposed to flames are in an aggressive environment with temperatures in excess of 
100oi and exposure to combustion products. Use of conventional binders w.th alkaline earth metal s.l.cate fibres 
fSUPERWOOL™ 612™) led to cracking of shapes. The applicants tested a series of composifions by matang pieces 
rsinn differe nt colloidal silica b inders eagjLpjesent at the same a mount (about 6% by weight). These pieces were 
"Sdflf oo°CfoIo ne h^r^SS^S^tgBi^knd hardness (Shore V). The resuKs of these tests 
are given in Table 4 below:- 

TABLE 4 



Colloid 


pH 


Na 2 0 (wt%) 


Specific . 
Surface Area 
(m 2 /g) 


Silica (wt%) 


Cracking 


Friability 


Hardness 


Nyacol™ 1 430 


10.2 


0.4 


230 


30 


Bad fracturing 


Friable 


10-17 


Syton™ X30 


9.9 


0.3 


250 


30 


Some fracture 


Fibrous 


57 


Levasil™ 
200-A-30 


9.5 


0.17 


200 


30 


Minor fracture 


Friable 


40 


Bindzif™ 
40/220 


9.7 


0.42 


220 


40 


Some fracture 


Friable 


40 


3indzii™ 
3ONH3/22O 


9.5 


<0.1 


220 


30 


Some fracture 


Fibrous 


47 



45 



so 



[0037] From this it was deduced that:- 

a) Alkaline pHs were associated with fractured pieces and could be indicative of poor thermal shock resistance; and 

b) A reduction in Na z O content appears to correlate with friability of the product. 

[00381 Accordingly, and in view of the growing perception that aluminium, sodium and boron are detrimental to the 
high temperature performances of alkaline earth metal silicate fibres, the applicants requested the.r suppliers of colloid 
(Univar of Croydon, England - distributors for Akzo Nobel) to supply colloidal silica meeting the following requ.rements 
not usually called for commercially:- 

a) The colloidal silica should have a slightly acid to roughly neutral pH, preferably in the range 6.5 to 7.5 

b) The soda content of the colloidal silica should be low, preferably below 0.1 wt% 

c) The silica should not have appreciable amounts of aluminium present. 

[0039] A preliminary experimental product supplied under the reference Bindzii 30/220LPN comprised 30wt% silica, 
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had a pH of 7.0 and comprised 0.08wt% Na 2 0. The same trial as above was repeated using this silica and a product 
was produced which did not crack and remained fibrous with a Shore 'o* hardness of 50. Further samples were mace 
and subjected to a 250 hours cycling test (2 hours on and 2 hours off under gas flame) and passed this test 
[0040] Preliminary specifications for the typical colloidal silicas usable to achieve these results are:- 



TABLE 5 



Si0 2 content (by weight) 


30 


25 


Viscosity 


<10cP 


<10cP 


PH 


6.5-8.0 


6.5-8.0 


Specific Surface Area (m 2 /g) 


220 - 240 


220 - 240 


Density (g/cm 3 ) 


1.192-1.199 


1.155-1,175 


Na 2 0 content (by weight) 


<0.1 


<0.1 



[0041] Such silicas are obtainable from Akzo Nobel under the reference Bindzil 30/220LPN or the mark 
THERMSOL™. 

[0042] A typical mixture for use in the manufacture of fire shapes comprises:- 



TABLE 6 



Fibre (e.g. SUPERWOOL 612™) 


60 parts by weight 


Colloidal silica (e.g. THERMSOL™ =Bindzii 30/220LPN [30%by weight SiC 2 ]) 


12 - 14 parts by weight 


Starch (e.g. PLV available from Avebe, Netherlands) 


2.5 parts by weight 



[0043] The amount of water used in forming the slurry varies according to application but may for example range 
from 2700-4500 litres (600-1 000 gallons). The fibre typically represents about 0.5-4% by weight of fibre in water. Not 
ail of the ingredients will be incorporated into a vacuum formed product formed from this mixture but typically such a 
mixture leads to a product comprising approximately 6% by weight colloidal silica, 3.5-5% starch with the balance fibre. 
T^e-^erabie^ar^&^r c^e&aUiiies is usually from about 4% to about S% by weight m-the finished-product 
[0044] Alternative compositions excluding organic binders (useful for such high temperature applications as cooker 
rings) may be made for example from slurry" compositions 1 and 2 below> 



TABLE 7 



Component 


-coiviPosmoN 1 • - "- - — 


COM-POSfflON-2 — - 


"White water" component 


50-80% by volume of 30% solids 
THERMSOL™ =Bindzii 30/220LPN 
with 20-50% by volume mains water 


90-100% by volume of 30% soiids 
THERMSOL™=BindziI 30/220LPN with 
1 0-0% by volume mains water 


Fibre (SUPERWOOL™ 612) 


0.5-4% by weight of solids to white 
water component 


2-3% by weight of soiids to white water 
component 



[0045] "White water" is the industry term for a mixture of water and colloidal silica. Such slurry compositions lead to 
products comprising 1 5-30% by weight silica with the balance fibre. 
[0046] Typical ring slurry compositions are, in parts by weight:- 



Ring slurry composition 1 


THERMSOL colloidal silica 


355 


Fibre (SUPERWOOL™ 612) 


3-5 


Fresh water 


95 



Ring slurry composition 2 


LEVASIL 200-A-40 colloidal silica 


750 
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(continued) 



Ring slurry composition 2 



Fibre (spun and chopped SUPERWOOL™ 612) 30 
Fresh water 250 



[0047] LEVASIL 200-A-40 differs from LEVASIL 200-A-30; mentioned in Table 4 above, in that in proportion to the 
amount of silica present LEVASIL 200-A-40 has a lower amount of sodium. Additionally, and very importantly, LEVASIL 
200-A-30 is aiuminate modified whereas LEVASIL 200-A-40 avoids alumina. LEVASIL 200-A-40 has the characteris- 
tics:- 



Silica content (wt%) 


40-41 .5 


Na 2 0 content (wt%) 


0.16-0.24 


Specific Surface Area (rr^/g) 


180-220 


pH 


8.5-9.5. 



[0048] The applicants find no deleterious effects in. cooker ring production or performance in using LEVASIL 200-A- 
40. Suitable slurry compositions for rings using a 40% colloidal silica are:- 



TABLE 8 





Component 






-"White water* component- — 


_£5^LQ0% by volume of 40% solids low sodium content 
colloidal silica having a pH of less than 10 with 35%-0% 
by volume mains water 




Alkaline earth metal silicate fibres, for example chopped 
spun fibre 


2-3wt% by weight of sofids to white water component 



[0049] The materials described above under the heading "fire beds, artificial coals, and fire shapes" (see Table 6) 

can also be used in wider applications such as boards and shapes. 

[0G50] A typical composition for forming boards and shapes is, in parts by weight:- 



Starch (Soivitose PLV) 


4.8 . 


THERM SOL colloidal silica 




Fibre (SUPERWOOL™ 612) 


- 80 



[0051] Generally, the fibre content should preferably be between 0.5 and 5% of- the weight of the water.. Selection of 
particular compositions for the wide variety of applications that such bonded fibrous materials are used in is a matter 
of experiment 

[0052] From the above results it can be seen that where the amount of binder used is high the amount of sodium in 
the binder is best kept low. Similar considerations apply for boron. It should be noted that some colloidal silicas contain 
aluminium as a counter-ion and such colloidal silicas should be avoided. 



Claims 



1. A composite materia! comprising colloidal silica-bonded alkaline earth silicate fibres in which any bonding agents 
or fillers comprise low amounts of aluminium so that the composite material comprises less than 1% by weight 
aluminium expressed as Al 2 0 3 . 

2. A composite material as claimed in claim 1 in which composite material comprises less than 0.5% by weight by 
weight of aluminium expressed as Al 2 0 3 . 

3. A composite materia! as claimed in claim 2 in which the composite material comprises less than 0.1% by weight 
by weight of aluminium expressed as Al 2 0 3 . 
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6. 
7. 

10 8. 

9, 

J5 
20 



as Na 2 0. 

A compose materia. asclaimed in claim 5 and comprising less than 0.5% oy weight sodium expressed as N, 2 G. 
A composite materia, as Calmed in Cairn 6 and comprising >ess man 0.1% by weight sodium expressed as Na 2 0. 
Acomposae materia, as claimed in any preceding Cairn and in which thecom P os*e materia, is essentia.* free of 
sodium. 

of us. «*>»• « "f"™ " 120 

from a slurry containing the following .ngred.ents (in we.ght /o). 



25 



30 



Alkaline earth metal silicate fibre 
Colloidal silica (30% SiG 2 by weight) 
Organic binder 

Filler 



70-85% 
3-25% 

I- 6% 

II- 20% 



13. A composite material as claimed in claim 12 comprising 



Alkaline earth metal siiicate fibre 
Colloio^lsilicaj3^^ 
Organic binder 

Rller 



70-90% 
1 -1 0% 
1 -6% 
11-20% 



14. A composite material as claimed in claim 13 comprising:- 



40 



45 



50 



55 



Alkaline earth metal silicate fibre 

Colloid^ljMca^ 

Organic binder 

Filler 



77.3-87.2% 

1 .2- 8.2% 

3.3- 4.7% 
12.8-18% 



15. A composite material as claimed in any 



of claims 1 to 11 in which the material is a paper comprising:- 



Alkaiine earth metal silicate fibre 
Organic binder 

Organic floccuiants 



90-95% 

5-10% 

<1% 



„ A compos., mmu - **"*> " « «** »' BM " * " 

forming from a slurry comprising the ingredients: 



Alkaline earth siiicate fibre 
Colloidal silica (30%by weight SiOa) 



60 parts by weight 

12 - .14 parts by weight 



9 
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Starch 



| 2.5 parts by weight 



and in which the colloidal silica has a P H of less than 8. 

18. A compete material comprising 4-12% by weight colloidal silica, 3-6.5% starch, balance to 1 00% Valine earth 
silicate fibre, 

19. Acomposite materia, as cl ^ed in claim 1 8 and comprising 4-9% by weight conoida,^ 
to 1 00% alkaline earth silicate fibre. 

20. A composite material as claimed in claim 18 comprising about 6% colioidal silica. 

21. A comport, materia, as Calmed in any of claims 1 to 11 in which the materia, is a materia, obtainable by vacuum 
forming from trie ingredients:- 



"White water" 
component 
Alkaline earth metal 
silicate fibre 



50-80% by volume of 30% solids colloidal silica 
with 20-30% by volume mains water 
0.5-4% by weight of solids to white water 
component ^ 



and in which the colloidal silica has a P H of jess than 8. 



22. A comport, materia, as claimed in any of claims 1 to 11 In which the materia, is a materia, obtainab.e by vacuum 

forming from the ingredients:- 



'White water" 
component 
Alkaline earth metal 
silicate fibre 



90-100% by volume of 30% solids colloidal silica 
with 1 0-0% by volume mains water 
2-3% by weight of solids to white water 
component 



and in which the colloidal silica has a pM of isss than S. 

23. A composite material Calmed in Cairn 21 or Cairn 22 and which compr.es 15-30% by weight oC.oida, 
balance fibre. 

24. A composite material as claimed in Cairn 17 in which the fibre is present in amounts composing 0.5-5% by weight 
of the water in the slurry. 

25. . A compose materia, as Caimed in any of Cairns 1 to 11 in which the materia, is a materia, obtainab.e by vacuum 

forming from the ingredients ... 



"White water" 
component 
Alkaline earth metal 
silicate fibres 



65-100% by volume of 40% solids low sodium 

Lent co.Lda. silica having a pH of iess than 1 0 with 35%-0% by volume ma.ns water 

2-3wt% by weight of solids to white water 

component , — 



Patentansp ruche 

• .r --i u ^w^* crHflikaii-^ilikatfasern aufweist, bei denen eventuelie Bindemittel 

nium in Form von Al 2 0 3 aufweist. 
2. Verbundmateria. nach Anspruch 1 , bei dem das Verbundmateria, weniger als 0,5 Gew,% Aluminium in Form von 



10 
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4. 
5. 



10 



6. 

15 8. 
S. 

20 1Q. 
11. 

25 12. 



A! 2 0 3 aufweist. 

Verbundmaterial nach Anspruch 2, bei dem das Verbundmaterial weniger als 0,1 Gew,% Aluminium in Form von 
Al 2 0 3 aufweist. 

Verbundmaterial nach Anspruch 1 . bei dem das Verbundmaterial im Wesentlichen frei 1st von Aluminium. 

Verbundmaterial nach einem der vorstehehden Anspruche; das weniger ais 1 Gew.-% Natrium in Form von Na 2 0 
aufweist. 

Verbundmaterial nach Anspruch 5, das weniger als 0,5 Gew,% Natrium in Form von Na 2 0 aufweist. 

Verbundmaterial nach Anspruch 5, das weniger ais 0,1 Gew,-% Natrium in Form von Na 2 0 aufweist. 

Verbundmaterial nach Anspruch 1 , bei dem das Verbundmaterial im Wesentlichen frei ist von Natrium. 

Verbundmaterial nach einem der vorstehenden Anspruche, das weniger als 0,5 Gew.-% Bor in Form von 
aufweist. ■- ... 

Verbundmaterial nach Anspruch 9, das weniger alsO.1 Gew,% Bor in Form von aufweist. 

Verbundmaterial nach einem der vorstehenden Anspruche. bei dem die Erdalkaii-Siiikatfaser selbst ohne uber- 
maSigs Schnjmpfung bei Temperaturen uber 1 20O°C verwendet werden kann. 

Verbundmaterial nach einem der vorstehenden Anspruche, wobei das Materia, durch Vakuumformen aus einer 
Aufschiammung mit folgenden Bestandteilen (in Gew,%) erhalten werden kann: 





Erdalkaii-Siiikatfaser- - 


70 - 


85% 




Kolloidales Siiiziumdioxid (30 Gew.-% Si0 2 ) 


3 - 


25% 


30 


Organisches Bindemittel 


1 


- 6% 




FQirstofT 


11 - 


20% 



13. Verbundmaterial. nach Anspruch 1 2 mit: 



35 



40 



EndaikaLL-SHikatfaser . 

Kolloidales Siiiziumdioxid (30 Gew,-% Si0 2 ) 

Organisches Bindemittel 

Fullstoff 



70 - 90% 



1 - 10% 
1 - 6% 
11 -20% 



14. Verbundmaterial nach Anspruch 13 mit: 



Erdalkaii-Siiikatfaser 

Kolloidales Siiiziumdioxid (30 Gew.-% Si0 2 ) 

Organisches Bindemittel 

Fullstoff 



77,3 - 87,2% 
1,2-8,2% 
3,3 - 4,7% 
12,8-18% 



15. verbundmaterial nach einem der Anspruche 1 bis 11 , bei dem das Materia! ein Papier ist, das Foigendes aufweist: 



50 



Erdalkaii-Siiikatfaser 


90 - 95% 


Organisches Bindemittel 


5 - 10% 


Organische Koaguiationsmitte! 


< 1%- 



55 16. Verbundmaterial nach Anspruch 15, bei dem das organische Bindemittel ein Acryllatex ist. 

17. Verbundmaterial nach einem der Anspruche 1 bis 11, wobei das Material durch- Vakuumformen aus einer Auf- 
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schlammung mit folgenden Bestandteilen erhalten werden kann: 



Erdalkaii-Siiikatfaser 

Kolloidaies Siiiziumdioxid (30 Gew.-% Si0 2 ) 
Starke • 



60 Gewichtsteile 
12-14 Gewichtsteile 
2,5 Gewichtsteile 



10 



13 



20 



23 



30 



35 



40 



45 



30 



55 



und bei dem das kolloidale Siiiziumdioxid einen pR-Wart unter 8 hat. 
18 . Verbundmateria, mK 4 - 12 ^ioida.em SiHziumdioxld, 3 - 6,5% Starke. Rest auf 100% Erda.kali-Si.ikat- 

faser. 

■19. Verbundmateria, nach Anspruch 18 mK* - 9 Gew,% koi.oidaiem Si.iziumdiaxid, 3.5 - 5% Starke, Rest auf 100 % 
Erdaikaii-Silikatfaser. 

20 Verbundmateria! nach Anspruch 18, das ca. 6% kolloidaies Siiiziumdioxid aufweist. 

21. Verbundmateria, nach einem der Anspruche 1 bis 11. bei dem da, Materia, durch Vakuumformen aus folgenden 



"Siebwasser"-Komponente 
Erdaikaii-Silikatfaser 


" 50 - 80 voL-% aus 30% Feststoffen kolioidaiem Siiiziumdioxid m.t 20 - 50 Voi.-/o . 
Leitungswasser 

0 5-4 Gew -% Feststoffe zur Siebwasserkomponente 


" und'bei dem das kolloidale Siiiziumdioxid einen pH-Wert unter 8 hat. 

22. Verbundmateria. nach einem der AnsprOche 1 bis 11, bei dem das Materia, durch Vakuumformen aus fo.genden 

Bestandteiisn erhalten werden kann: 


"Siebwassar°-Komponente 
Erdaikaii-Silikatfaser 


90 - 10Q.VqL-% aus 30% Feststoffen kolioidaiem Siliz.umdioxid mit 10 - o voi.-,o 
Leitungswasser 

2 - 3 Gew -% Feststoffe zur Siebwasserkomponente 



and bei dem das koiioidale Siiiziumdioxid einen pH-Wsrt untsr S hat. 
23. Verbundmateria, nach Anspruch 21 oder 22. das 15 bis 30 Gew, % kolioidaies Siiiziumdioxid und den Rest als. 
rasern aufweist. 

». vwm*-*. n-. Anspruch ,,, « »■ «. «. W « » 0*>-~«-~ **~ 

Auf schlammung anthalten. 

25. Verbundmateria nach einem der Anspruch* 1 bis 11, bei dem das Materia, durch Vakuumformen aus foigenden 
Bestandteilen erhaften werden kann: 



"Siebwasser"-Komponente 
Erdalkali-Silikatfasem 



" 65 - 100 Vol -% aus 40% Feststoffen kolioidaiem Siiiziumdioxid mit niedrigem 
NatriumgehaK mrt einem pH-Wert unter 10 mit 35 - 0 vol,% Leitungswasser 
2 - 3 Gew.-% Feststoffe zur Siebwasserkomponente. 



Revendications 

contienne moins de 1 % en poids d'aluminium exprime en AfcO* 
2. Materiau comport, te, que revendique dans la revendication 1 , dans leque, ,e materiau composite contient moins 
de 0,5 % en poids d'aluminium exprime en AI2O3. 
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3. Mat, ri au comport, te, que revenue dans .a indication 2, dans ieque, ,e materiau compose contient moins 
de 0.1 % en poids d'aluminium exprime en Ai 2 0 3 . 

4. Mat, ri au composKe te. que revendique dans >a revendication 1 , dans .eque, le mat.Hau comport, est essence,- 
5 lement exempt d'aluminium. 

5. Mat, ri au composite te. que revendique dans Pun. queiconque des revocations preCdentes et contenant moins 
de 1 % en poids de sodium expnme en Na 2 0.. 

,o S. MateHau compdsKe te, que revendique dans .a revendica«on 5 et contenant moins de 0,5 % en poids de sodium 
exprime en Na 2 0. 

• 7 . Mate.au comport, te, que revendiqu, dans .a revendicaton 6 et contenant moins de 0.1 % en poids de sodium 

exprime en Na 2 0. 

S Mat.riau comport, te! que revendique dans rune que^on que des revendications pontes et dans ieque, ,e 

materiau composite est essentieilement exempt de sodium. 
9 . Mate.au composite, que revendiqu, dans rune queiconque des revendica.ons pontes et contenant moins 
de 0,5 % en poids de bore expnme en B2O3. 

Mat, ria u comport, te, que revendique dans ,a r.vendica.on 9 et contenant moins de 0,1 % en poids de bore 

exprime en 8203- 

***** compose te, que revendiqu, dans ^Jj^^ 
fibre de silicate alcaiino-terreu^^ P 
a1200°C. 

% en poids) : 



15 



20 



30 



10. 



25 11 



35 



40 



45 



50 



55 



Fibre de silicate de metal aicalino-terreux 
Silice coiloTdaie (30 % de Si0 2 en poids) 
Liant organique 



Charge 



70-85 % 
3-25 % 
1-6% 



11-20% 



13. Materiau composite te! que revendique dans la revendication 12, comprenant : 



Fibre de silicate de metal aicalino-terreux 
Silice coiloTdaie (30 % de Si0 2 en poids) 
Liant organique 

Charge — 



70-90 % 

I- 10% 
1-6% 

II- 20% 



14. 



Materiau composite tel que revendique dans la revendication 1 3, comprenant : 



Fibre de silicate de metai aicalino-terreux 
Silice coiloTdaie (30 % de SiQ 2 en poids) 
Liant organique 

Charge 



77,3-87 ; 2 % 

1 .2- 8,2 % 

3.3- 4,7% 
12,8-18 % 



15 



MateHau composite te, que revendiqu, dans Pun. queiconque des revendications 1 a 11, dans ieque, ,e mat.riau 
est un papier comprenant : 



Fibre de silicate de metal aicalino-terreux [ 90-95 % ] 
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(suite) 



10 



■ 15 



20 



25 



35 



40 



50 



55 



Liant organique 
Floculants organiques 



5-10% 
<1 % 



16. 



17. 



Materiau composite tel que revendique dans ia revendication 1 5, dans ieque! ie liant organique est un #tex acryli- 



que. 



Materiau composite tel que revendique dans Tune queiconque des revendications 1*11, dans iequel le materiau 
est un materiau pouvant etre obtenu par formage sous vide a partir dune suspension comprenant les ingredients : 



Fibre de silicate aicalino-terreux 

Silice colloidale (30 % en poids de Si0 2 ) 

Amidon 



60 parties en poids 
12-14 parties en poids 
2,5 parties en poids 



18. 



19. 



et dans Iequel la silice colloidale a un pH inferieur a 8. 

Materiau composite comprenant 4 a 12 % en poids de silice colloidale, 3 a 6,5 % d'amidon, le reste jusqu'a 100 
% de fibre de silicate aicalino-terreux. 

Materiau composite tel que revendique dans la revendication 18 et contenant 4 a 9 % en poids de silice colloidale, 
3,5 a 5 % d'amidon, le reste jusqu'a 100 % de fibre de silicate aicalino-terreux. 



20 



21 



MaTeriaTTcornposite fTfuXrgvere^e dans la revendEatioTTl 8, contenant environ 6 % de siiice coNoidale. 

, Materiau composite tei que revendique dans I'une queiconque des revendications 1 a 11 , dans Iequel le materiau 
est un materiau pouvant etre obtenu par formage sous vide a partir des ingredients : 



Composant 
H eau blanche" 
Fibre de silicate de 
metal aicalino-terreux 



50-80 % en volume de siiice 

colloidale a 30 % de matiere seche avec 20-50 % en volume d'eau de distribution 
0 : 5-4 % en poids de matiere 

seche par rapport au composant eau blanche ' 



22. 



et dans Iequel la silice colloidale a un pH inferieur a 8. 

Materiau composite tel que revendique dans Tune queiconque des revendications J a 11 , dans Iequel le materiau 
est un materiau pouvant etre obtenu par formage sous vide a partir des ingredients : 



Composant 
"eau blanche" 
Rbre de silicate de 
metal aicaiino-terreux 



90-1 00 % en volume de silice 

colloidale a 30 % de matiere seche avec 1 0-0 % en volume d'eau de distribution 
2-3 % en poids de matiere 

seche par rapport au composant eau blanche . ^ 



et dans Iequel la silice colloidale a un pH inferieur a 8. 

23. Materiau composite tel que revendique dans la revendication 21 ou la revendication 22 et qui contient 15 a 30 % 
eh poids de siiice colloidale, et le reste de fibre. 

24. Materiau composite tel que revendique dans ia revendication 1 7, dans Iequel la fibre est presente en des quantites 
representant 0,5 a 5 % en poids de I'eau dans la suspension. 

25. Materiau composite tel que revendique dans I'une queiconque des revendications 1 a.11 , dans Iequel le materiau 
est un materiau pouvant etre obtenu par formage sous vide des ingredients 



Composant 



65-100 % en volume de siiice 



14 



EP 1 115 673 B1 



(suite) 



"eau blanche" 

Fibre de silicate de 
metal alcalino-terreux 



coiloidale a basse teneur en sodium a 40 % de matiere seche ayant un pH inferieur a 1 0 
avec 35 %-0 % en volume d'eau de distribution 
2-3 % en poids de matiere 

seche par rapport au composant eau blanche. 



10 



75, 



20 



30 



40 



50 



55 



15 



